A 26-year-old woman had a peripartum venous thrombotic stroke involving the right parietal lobe. The initial thrombus was present only in the right channel of a congenitally bifurcated superior sagittal sinus. This diagnosis and subsequent thrombus extension were readily shown by magnetic resonance imaging in contrast to equivocal angiography. A subsequent, prospective review of 100 patients undergoing cranial magnetic resonance imaging showed the presence of similarly bifurcated superior sagittal sinuses in two. The patient stabilized after therapy with intravenous heparin, but switching her medication to oral warfarin sodium was followed by clinical deterioration and propagation of the thrombus, necessitating resumption of intravenous heparin. No coagulopathy was identified. (Stroke 1991^2:396-400) M aternal stroke during the peripartum period caused by venous thrombosis has an estimated incidence of between one in 2,500 births at tertiary care centers and one in 10,000 births in the population at large.
M aternal stroke during the peripartum period caused by venous thrombosis has an estimated incidence of between one in 2,500 births at tertiary care centers and one in 10,000 births in the population at large. 1 Of the strokes diagnosed during pregnancy and the puerperium, 86% are venous when the onset is 1-5 weeks postpartum, while 83% are arterial when the onset is during the last trimester and first week postpartum. 2 Stroke patients with venous thrombosis often have focal neurological signs referable to the area of infarction, severe headaches, and seizures.
-
2 Mortality is high, up to 25%. 3 Prompt diagnosis is important, and cerebral angiography is the diagnostic procedure most widely recommended. 4 -6 Alternative studies including contrast-enhanced cranial computed tomography (CT) of the head, digital subtraction angiography, nuclear scintigraphy of thrombus formation, and, more recently, magnetic resonance imaging (MRI) have been suggested.
We report a patient with a postpartum venous thrombosis of a congenitalry bifurcated superior sagittal sinus in whom angiography was inconclusive while MRI studies were diagnostic.
Case Report A 26-year-old woman with a history significant only for migraine headaches had had two previous normal deliveries. She gave birth to a term infant by cesarean section and then developed a diffuse throb-bing headache during postpartum day 2. On postpartum day 6, the patient awoke with a severe rightsided pressure headache and with slight left-sided weakness. The headache persisted despite narcotic analgesics, and her left hemiparesis progressed in severity. An initial head CT scan revealed an area of hypodensity in the right parieto-occipital area consistent with an infarct.
Later that day, neurological examination showed a left facial droop, a moderate left hemiparesis, and a left homonymous hemianopsia. A repeat enhanced head CT scan showed the infarct but no evidence of hemorrhage or abnormal vasculature. The cerebrospinal fluid contained 160 erythrocytes/ml, 0 leukocytes/ml, 55 mg/dl glucose (serum glucose concentration was 105 mg/dl), and 139 mg/dl protein. On hospital day 2 (postpartum day 8), an arch aortogram and a selective right carotid arteriogram showed no abnormality of the extracranial vessels and no intracranial arterial occlusions in the right carotid arterial distribution. Circulation time was prolonged in the right posterior parietal distribution of the middle cerebral artery, with relatively poor cortical venous filling in this area. Minimal cortical arterial irregularities were present and raised the question of fragmented small emboli. Though the superior sagittal sinus was not as well seen in this area as over the frontal and occipital portions, there were no venous collaterals bridging from the frontal to the occipital lobes to suggest obstruction of the sagittal sinus ( Figure 1 ).
During hospital day 2, the patient developed repetitive simple, partial motor seizures of the left upper extremity and was treated with an intravenous phenytoin load of 18 mg/kg body wt and subsequent maintenance of 100 mg t.i.d. Two days later, because hyperintense, while the open left channel was hypointense due to its flow void on T2 -weighted images. The signal intensities were reversed on the GRASS images, confirming this interpretation. Anticoagulant therapy was deferred because of spontaneous improvement in the patient's condition, with resolving headache, left hemiparesis, and left hemianopsia.
Subsequently the patient improved, but on hospital day 9 her headache recurred accompanied by photophobia, nausea, and vomiting despite an unchanged neurological examination. On hospital day 10, a repeat MRI scan showed thrombosis of both channels of the bifurcated superior sagittal sinus, with extension into the right transverse sinus, and a small intraparenchymal hemorrhage at the site of the initial infarct (Figure 3 ).
Intravenous heparin therapy was then initiated, maintaining the partial thromboplastin time (PTT) at 2-2.5 xcontrol. Oral warfarin sodium therapy was begun on hospital day 14, and the heparin infusion was discontinued on hospital day 18. The patient's headache resolved, she was free of seizures, and she had only a trace of left hemiparesis. She was discharged home on hospital day 19, with a prothrombin time (PT) of 18/11-13 seconds (patient value/control value).
Five days after discharge, the patient had another relapse of headache. Repeat MRI scan showed rightsided extension of the thrombus along the transverse sinus and sigmoid sinus and into the jugular bulb. Her PT was 19/11-13 seconds at this time. She was readmitted to the hospital, intravenous heparin therapy was resumed, and intravenous vitamin K was given to reverse the effects of warfarin sodium. Her headaches resolved, and the neurological examination demonstrated only minimal left hand weakness. She was subsequently discharged home with continued intravenous heparin therapy. 
Discussion
This patient had a long segment of congenitally bifurcated sagittal sinus that developed initial thrombotic occlusion in only one channel, leading to diagnostic difficulties. Bifurcated superior sagittal sinuses several centimeters long have been described, but their incidence is uncertain.
"
15 Chordae willisii are well known in the sagittal sinus, predominantly in the parietal portion, as trabeculae or bands of fibrous tissue, valve-like lamellae, or 2-8-mm-long lamellar sheets.-In large autopsy series, neither Schmutz ls nor Browder et al described the presence of a bifurcated sagittal sinus extending for more than 10 mm.
Because of the increased incidence of venous thrombosis in postpartum patients, an MRI scan was obtained in this patient despite the equivocal arteriogram. Usually, with superior sagittal sinus thrombosis and occlusion, venous collaterals bypassing the occluded segment are demonstrated angiographically. 4 - 6 The absence of such collaterals and the presence of minimal arterial irregularities led to the initial arteriographic diagnosis of infarction based on a probable arterial embolic etiology. In retrospect, the presence of the superior sagittal sinus duplication provided an alternative collateral pathway for the venous outflow from the frontal lobes and led to radiological uncertainty.
To assess the radiological prevalence of such bifurcated sagittal sinuses, we prospectively studied a consecutive series of head MRI scans performed on a GE Sigma 1.5-T MRI unit (Milwaukee, Wis.), including both Tl-and T2-weighted images. The series consisted of 100 consecutive patients scanned for a variety of diagnostic considerations (e.g., stroke, brain tumor, dementia, gait disorder); patients with a suspected cortical venous thrombosis were excluded. Among this group, two patients demonstrated a longitudinally duplicated sagittal sinus over three or more images, corresponding to a distance of &2 cm; none showed evidence of existing thrombosis. A duplicated sagittal sinus is an uncommon but not rare congenital vascular anomaly readily demonstrable on MRI.
Management of venous sinus thrombosis remains controversial and ranges between strictly supportive therapy, anticoagulation, and (potentially) fibrinolytic therapy.
-

17
- 20 Despite the possible risk of exacerbating the hemorrhagic component of the infarct, the thrombus propagation in this patient prompted our use of heparin therapy. A preliminary report by Villringer et al 20 indicates a significant improvement in outcome and a decrease in morbidity with heparin therapy, even if hemorrhage has already occurred. Our patient did well on heparin therapy, with control of her symptoms and no adverse effects. The thrombus progressed and she worsened clinically despite adequate anticoagulation when heparin was discontinued and warfarin sodium was employed. The basis for this lack of response to warfarin sodium is unclear. The coagulation data did not indicate the presence of an obvious coagulopathy, suggesting the possibility of an undetected coagulation abnormality responsive to heparin but not to warfarin sodium.
This case clearly demonstrates the value of MRI for the diagnosis of cerebral venous thrombosis, especially in this situation with a vascular anomaly. Its advantage relative to angiography regarding safety, speed, cost, and sensitivity suggests that MRI should be the initial diagnostic procedure for evaluating patients with suspected cortical venous thrombotic disease.
